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Description [Omcamc ■3o6pereHX5i]: 

H306pCTCHMC OTBOOTTCH K pCMOHTH»-B3QaHI910HHbfM paDOTBM (PHP), a HWefiBO K CU0006aM DOOCTQHOnncHHH 

rq>irfCTHMH0CTH aaxonoHHono upocTpaBCTBa. 

M3BecreH cnoco6 BoccraHoaacHH* ncpMrra^Hocmi jajuuioHHoro npoerpaHCTBa nyTCM wa^aHHH 
B36wTO«moro Aaaacmw BHyrpH oocaflHon kotohhw no othooichmk> k 3aKonoeHouy npocxpaHCTBy 
(HamETaHHc swocm turn BopwBaHHe* 3apjma). npowcxoAHT HaflyBaHwc o&aflHoft kojiohhw h 
jOTBH^aqpH 3a3opa uexjjy KonoHHOfl h i;eM»mnju Kawitu 

Hc^ocTaTKH anajio ra aaa^DwajorcB a row, vro, BO-nepaMX, coG^amse iGOMTOiaioro flaancHira nyrew 
HarMTtmwKi^ocni BbiawBacr paapymcioTC KonoHHbi hc rojibao b HHTepBane. b xotopom b koju^cdoiu 
npocrpaacTBC hmcctch ucmcht. ho h b KHTepsanax, r^c Aewcirra Htrr. Sto onacao ^ih acjioctbocth 
o6caflBoft kqjiohhw. Bo-BTopbOC, BspbffiaHHe 3aps^a npoqpoe uanoKOHrpajmpycMbifl, *rro uo»ct npHBecTH k 
BapymcHHJo rojiohhw b njcueHTHoro Kawiw. 

HaHtSoncc &nnn!M a H3o6pcTCBino no Tcxaiwccnofl cymjBocTti hb/ihttch cnocoo ycrpasamH aaKOJiOHHbot 
ncprroKon nyrc* ywrorKcmiH AHaucrpa iohohhu 3a iipcAcm* ynpyiro A«*op**anHft B KHTcpsanc iogjihohh 
PI- Vbcjutohc fiw aMrrpa kojiohhm npoB3Ba^rr nyrew ny^aBrajtiecxoro ooo^edcTBRH na aojiOHHy na 

Heflocraaa BOBCcronro cnocooa aaavwweTC* b dqjiwdo* rpyAoewxocr* pafior 3a curr Keooxc^HwecrrH 
npeueacHSDi napKCTHorc oOopyAOBaHHH. kotodoc, kok npaBHJio. hc or/nraacrcH bbicokob; HaflcmnocTMO. 

3aAana oaamonacTCH d noabancemi *H>ckthbuocth peMOHTHo-oaoJiHUHOHHMx pa6or h b caszeomi 
Tpy^o3aTpaT. 

narraaneHHaH ^aua AOCTHraerc* tcm, wo d cnoco6c BoccxaHOBJiomH nepMmiMHOCTH 3aKonoHHoro 
npoerpaHCTBa nyrcw yBe/mramH BBaMcrpa aarioHHbi b mrrcpaaac H3CJiHmra nHaMerp kojiohhbi 
yBamraHBaioT 3a cw yocjmwa^v^Scsi b o6bcmc npa TBcpAeHHH HeBsptrEwaroft paapymaionxeH cwecH 
(HPC) [31, aoropy» 3axatiHBajcrr n aonoHHy u coa^aioT moot b nwrepBane vexmsmpu. ripii vrou b aatiecTDc 
HPC Hcnonrayxrr cucct H3BecTKOByio n/in ropnux r 6ypoBbtx pa6oT (CHTE). 

ycncmHocn, peM0HTHo-H3o/un^0HB2rfx pa6or no McnpaBJicHHio ho^mcthmhocth ucmchthoix) Konbua hc 
npesbnnaeT 50%. 3ro oo^bchhctch ren, mto upHMeHHfcMbie H3OJimDf0HHBie uaTepHanw (b ochobhom 
ncMcHTHbiA pacTsop h pacTBopbi cwon) oojiaflajOT ooinjtti HCAocraTKOM - ycaAOTOOcTfaio. 

Bj^o^eoce ajrauiyaxamai CKnajicKHbi rcpMCTHMH«rrt» saitojiOHHoro npoerpaHCTBa chkx&ctch. 3ro 
npoBcxwrr nqa BoaRefcTBHCM Harpysox na o6canHy» aonoHHy h qewcHTHbrit aaMcm>. HanpHMcp, 
ycraooBneso, vro npa cbxmchbh a«bjxchhh b oKBammrf nponHocn, cn^nnemM n^ueBTHoro saimn c 
xonoHHoft ywcHwnacrcH. Bee nawbi ncp^opaiQiH Taue npHBonRr a yxynmeaiao cocronHBH qeuesTHoro 

KOntDA B TO JKC BpOdSU 3aMCTOM), TO) BCTlOCpCACTBCHHO B BHTCpBaJiaX nCp^OpanHH CUCIUICHKC /KOHTaKT/ 

qcMCHTHoro aawHB c kqjiohboh yjiytunacrcB. nocjicAHHH ^aar ooHxHchhiot yBcriHHCBHcu canw npHata™ 
KonoHHW k nei/eary b pe3y7nvraTe ec A e4>op"anHH- rioc/ie onpeoconaH oocanHoft kojiohhw Taaae. aaa 
npajBDio. HaDjno Aac rc« HapymcHHc ec aouraKTa c ocwcbtow. n P a arovi HaHtWibumc HapymcaHH KOHTaxTa 
otmcvchw b HirrepBanax nnacroB c Bbicoaoft npoH3n;acwocTbJO h aancpHaw. B nnacTax c noABemeHHOB 
boaoh HapymcHHH Koirranra nocne onpcccoawi hwhc bcci^o OTMCHajorcH b oohc boaohc^thhoto KOHraxra 
/BHK/(1|. 

Oopmu pacucraMH nponycrHy» cnoco6tiocTb ftiw noAomBCBHoft boaw KonbapBoro Mjrepooaaopa utxpy 
oficanHoft kojiohhob k njeuearHbo* kbuhcm. <I>opMyny AapcH-Bcacoaxa uoaao Hanncarb c«CAy»inHM o6pa3o M 



Q = <D -d > / 
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AHaMerp oocaAHoft aojiOBHbr, m; p-ncpciuiaA AaancHHH. na: x -ko3W>hibicht rHnpaBjnwccKHx 
conponmneHHn; H-flmraa Mrapooaaopa, u; Q paexofl oonw. b^/cyr Bbcacm o6o3Hai«HHH 6 : P/H « 

grad P. r^e S - 3a3op uea^y kojiohhoh a n,eMCHTHba< xauHcu, m; grad P -rpannorr a^hjtchhsi, na/ji. 

Tor^a ^opwyna /]/ 6 W er huct^ b^: fZZZ^K ' «n« oopeAeneHnn 

KoaMHUBcHTa rrnnjaarniMCCiuix conpoTHRncHMH hco6xoahmo BbiMMcnHTb apHTcpHB PcAnojit^ca 
*~ ^»^-.n' B .o r-Ac v - lunieMaTMMccaaH BB3KocTt, boaw / iipn 70°C. v » 0.5 • 10 6 v 2 /c). 
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npn Typ6y7icaxBQM pcxxuc KaaQtynijACHT conpOTBBacHHH oope^euiHiOT no 

* opMy7Ic: a A J^T7Z^ 3^aflnwcH otjiobwmh 3H8HCHHHWH: y - 0,5 • 10V/c; d - 0.168 u; 6 - 0.1 WW 
- 10 4 w; grad P - 4» 10 e na/u. 

Chctcmh ypaEHCHKA /2-4/ pcmatrrca wcroflow no«6opau 

Tarn* o6pa30M, ncpc3 3aoop 0.1 u npa rpaAHorre naajieHHH 4 MHa/u k HHrcpeajiy nep4>opainra momct 
nocrynaTt. oxano 22 u 3 dojjm b cyr*n. 

noBbanaiMc flaancmw B ofcaAHoa kohohhc npinaonirr k ywnsnanao cc nBawrrpa. Pac^era noKaawoaioT Ha 

CKQJlbKO HyTKHO DOBblCMTb flaHnCHHe B KQJTOHHC, UT06w CC BHemHBft pfl^HyC yBe/HTOUICH Ha 0,1 MM H/IH 

ncpcKphrnw uMXpo3a3opa. 

Oopuyna «jih panHanbUbtt nepcatcnjcHHA HapymHoa ctchxh Tpyt5hi no aana*ie Hhmc Huecrr /5/ 
r P *_ P r * . _ a -KoaHmpceeT nyaocoea, ^ - 0,25; E -ucwni, 

• « * * « it ^ - 



6 s — — • f + r *r CB> 

2 1 2 1 

yupyrocTH a«h cra/ui, E - 2.1.K> a MIIa; P, -HayTpcsHcc Arcane, MDa; P 2 -BHcraaoc flaojicaHC, 
Mna; Fl -BHyrpeBHHH pa«ayc Tpyotj. u; r 2 -oaeraHHfl pa«nyc Tpyou, u, r 2 «d/r. 

nycn, P, - P a +P. an* ryPrf-P. . 

rwc ■ H36wT<WHoe ^aaneHMe b xojiohhc no cpaBHemno c Hapyjomu Aaanenaeu. 
Torna ^opwyna /6/ 6yner 

* r . * r , <1-M>r, 

O - — P - p <7 ) 

K T Z -** A "»« E 2 

<«\-rf> <l-|l><r 2 -rS ITpH & ■ 10* 4 m: P a « 20 MTIa: r, - 0.075 u: r a ■ 0.084 u. 



■P. <B> 



12 JL 



„-« . .> * _ 2 DL = 33.7 Mnau 



P = 

«•« 2 

2 •0,075 *0,0»4 



2 

2*0, 076 



.20 



Pac^cro noKa3biBa*xr. hto ecras MCMny oocanHoft kohohhoh h ucwamnj^ Konbqpwi cymecTByrr 3aaop 
DDuiwuOH 0,1 mm. to flocTaTOMHo tJ KOJioHHC cosnaTb flaa/iemie 33.7 Mil a m 3aru>p 6yner ncpcspbiT sa c^er 
yBemneHHfl BBenmero niiaueTpa hqjiohhm. Tazoe flaBnemie n naxe 6ora>mee uoxbo ooo^arb nyrew 
paancmCHHR B KQJTOHHC MOCTa H3 iirmpwrwarofl pa3pyina»mefl cuecu /HPC/ h b qacniocTH cucch 
n330CTE.0Bofl fljvi PopHBix m 6opoBMxpa6oT /CMTB/ [6J. 

HPC npHMcaraox. raambM otipaaou npn paopymcHHH npomix xpyniuix MaTcpssuioB (cKaTn^Hbie noponw). 
6ctohhwx m xejieaoCeTOHHUx H3^ejin3, khuprhkx suia^oK, n^H j\o6btm npapo^paoro koubr. 

HPC ttan-(c bcctx> npcnpraaamoT coooft nopomKoo6pa3Hb£e ucrapjonosc h »tcB3pbiBoonacHbic uaTtpHanw, 
Aaronnie c Bo^oft moiotcayio pcaunHio (pH»12). npa CMenjraBaHHH nopoama HPC c boaoA oopasyercH 
cycncK3Ha (paoonan CMoa>), KoropaH. tiyjsym* 3ararra*i b ranyp. q^cjiaHHbui b o6i»cktc. nonntHumsM 
paapymeamo, c Tc«eHHCM epcucHH cxBaTueaerrcn. TBep^eer, o^HOBpeMeHHo yBejnTOHBa«ct> b oo^cmc. 
yBCjnncHHC o6bcwa - cjic^ctbhc r^njparanHB koubokchtob. Bxon/iznHX b cocraB HPC. npHBo^Hx k 
pa3BHTHK> b cnnypc nt^paTauHOHHoro naancHMR (6ojxcc 40 MTIaJ. IIoa flcflcTaieM rHflpaTanBOHHoro 
AaHneHHH b tcjic ooiaeKTa pa3BBBaB>Tcn BaopiSKcaxm, npHDO^nqnc x cro paapy meHHP f7|. 

XIpcjyiapaeMbdt aioco6 hoojihukh oaKonoHHoro npocrpanerBa ocympcrBJisvoT cnc^yioiiBiw o6paaoM. 

B CKBajKuny cnyocajoT Konomiy HKT c xaKHM pacwrroM. wro6w hhkhhb koheh HaxonHjic« Ha 10-20 u mme 
mrrepBana ncp4>opaiBiM npo^^yji thbho ro njiacTa. Bo36ymHaKrr qpipKynracrao h npoMUBa»T cKBSUEHHy boaoA. 
oxnajsACHHoft jjp 0-]0°C. 
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3arrDopflnoT HPC ua BOfl« c Teuneparypofl 0-10°C. 

n P n cmtptjTOM oarpyttooM npocrpaHCTBe b HKT 3aKamiBa»r cycneaaiao HPC b o6beue, Heo6xf>nHuoM win 
aanonHCHMH ofcagKoft KonoHiibi b KHTcpBajic 10-20 u. 

npoAaanHBaiOT cycncasrao HPC flo Bwpa«oraaHHH cc ypomcft b HKT B 3&Tpy6Hou npocrpaHCTBe. 

npmHWBHuaH>r HKT A o mytmu* pacno/ioxom* HDran ncj^opai^soBHba otbcpcthh r npn 
HeoOxoAHMocTH npoMUBajo-r amaKmy, Duuuoafi rcobmroHMii o&heu HPC. 

no^mwaioT HKT Bbnnc HHTcpBana ncp^opaiB«t. rcpMersoHpyioT aaTpyoHoe npocrpaHCTeo H a bdcmh 

HCOOXDfDHMOC pacmMpCHHH H OTOpjR^eHHH HPC. 

OcoaniHuoT CKBaaLHHy. 

npeHwyn^ecTBOM npcAJiaraeMoro caooo6a hb^ktch to, hto nepeapbixiie KaHanoB ;yw nocTynneHJW Boflw k 
HHTcpBany nep^opaapm npoacxo;prr hc 3a cuer naflpaBjnroccxoro B03jjeflcTHHR H a KonoHHy, a 3a cwr 
coappBsm a o6cappa& ko/iohhc liocra 10 pacmnpnionrnocH MaTepurana. 9ro, Bo-nepa^c. cannaer 
acotoDflHMocTb ycraHDBKH naxepa; Bo-BTopux, ywtcHbniaeT BpeuesHue saTpaTbi ha npoBeflenne PHP. 



-5- 



RU 2108445 CI 



Claims [Qopuyna H3o6percHH>iJ: 

1. Cnoco6 DOOcrraHOBJiCHKH rcpMenwHOCTH 3aKanoHHoro npocTpawrrBa ny-rc* yBeroraesHH HHaurrpa 
KonoHHbi b rarrcpeane roonHujm, onrjixrqaioinjiflCH tcu, uto /juauerp kojiohhw yBtnmssBtayr aa cqer 
yocranHBaromcflCH a o6oftuc npn TBcp W omH HeBspbteua-rofi paopymaiomefi cueca (HPC). Koropyio 
3aRaMHBajOT B KOJlOHHy. k crcyjaxrr moct b mrrepeajic W30junsjm. 

2. Cnoco6 no n. i. oTJnwaiomKflcH tcm, hto b KanecToe HPC acnanioyicrr cuecb Hneccmcoayio win nopHttx n 
6ypoBbix pa6or (CHTB). F 
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Drawlngfa) (Meprexa|: 



XapaicrepMCTMica HPC 



Ta 6 /i h 14 a 



XapaiaepticTMKa 



1. BoflocMeceBoe oTHotueHHe cycneH3Mw 

2. PacxQA nopouiKa, tohh Ha 1 m oSbeMa 

3. PacreKaeMocTb no KOHycy A3HMH, cm 

4. rinoiwocrb cycneH3HM, r/CM 3 

5. 3arycreBaeM0CTb, npn TeMneparype 20-25 rpaAycoB C mmh 

6. CMenneHMe k3mhh c Tpy6oft, Mna 

7. ConpoTMB/ieuMe iomhr ctw/ibTpauMfl boaw, Mna 6onee 

8. flaB/ieHHe npn pacuiHpeHUM, Mna 



3HaneHMe 



0,3-0,5 
1,8 
20,0-25,0 
1.8 
120.0 
5,0 
60,0 
flo45,0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All type's of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v = 0 5 
•10~V/c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10* 6 m 2 /c; d = 0 168 
m; 5 = 0. 1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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u - 0.25; E is the elasticity module of the steel, E = 2. 1 . 1 0 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P cxcess or P, - P 2 = P excess , 

Where P exccss is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10- 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 



Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 



■ i 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. ~ s 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1. Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


_ 8. Pressure during expansion, MPa 


Up to 45.0 
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